Results obtained with 433 yeast isolates indicated that the CN screen medium could be used with confidence for presumptive identification of Cryptococcus neoformans. Of 49 C. neoformans isolates tested, only four stock isolates yielded false-negative results upon initial testing. After repeated subculturing on Sabouraud agar and retesting, these four isolates yielded correct results. Essentially, no false-positive results were obtained, and the data suggested that false-negative results could be eliminated by using fresh isolates of C. neoformans preincubated at 250C on Sabouraud glucose agar.
The initial report by Staib (18) indicating that Cryptococcus neoformans produced colonies that were brown in color when cultivated on a medium containing an extract of Guizotia abyssinica seeds (i.e., thistle or niger seeds) has led to the development of a simple procedure for presumptively identifying C. neoformans. It is now common practice in many laboratories (6, 7, 10, 17) to use this property as an important characteristic for designating a yeast isolate as C. neoformans. The biochemical basis for the production of the melanin pigment leading to brown colonies is now known to be catalyzed by a phenol oxidase produced by C. neoformans (15) and not by other yeasts. The substrates reacting with this enzyme to form pigment have been extensively investigated (1, 3, 9, 12, 14, 19, 20) and are known to include a variety of diphenols, aminophenols, and diaminobenzene compounds (5) .
Subsequent formulations of Staib's niger seed extract medium described by others (2, 7, 8, 16 ) have come to be commonly known by the generic name birdseed agar because the G. abyssinica seeds are frequently included in seed mixtures used to feed domestic and wild birds. In particular, the reports by Chaskes and Tyndall (4, 5) , by Paliwal and Randhawa (13) , and by Nurudeen and Ahearn (12) have detailed media formulations that yield optimal pigment formation by C. neoformans. These reports have established the suitability of dihydroxyphenylalanine as a substrate for pigment formation by this important yeast pathogen.
The need for rapid presumptive identification of C. neoformans is well understood, and a recent report by Murray et al. (11) stressed the importance of detecting that species in specimens of respiratory secretions. The clinical importance of isolating C. neoformans from cerebrospinal fluid is widely appreciated; however, the potential clinical significance of recovering that species from other body fluids, tissues, blood, urine, and respiratory secretions is not so well understood. C. neoformans is the most clinically significant yeast species isolated from sputum and perhaps also from urine.
The CN screen medium marketed by Flow Laboratories was developed for the purpose of screening yeast isolates to detect C. neoformnans rapidly. An evaluation of this medium by using clinical and reference isolates of yeasts that are commonly encountered in clinical materials is reported in this paper. The study described herein was carried out to assess the sensitivity and specificity of results obtained with the CN screen medium for detecting C. neoformans under conditions that are usually found in clinical microbiology laboratories. The medium was briefly described in a previous report (R. L. Schlitzer, T. A. Nurudeen, P. I. Bowman, and D. G. Ahearn, Abstr. Annu. Meet. Am. Soc. Microbiol., 1979, Abstr. no. F42, p. 369).
MATERIALS AND METHODS
Isolates used for the study were obtained from diverse sources and included cultures obtained from environmental as well as clinical specimens. C. neoformans isolates used included the known serological types (A, B, C, D, and AD) of that species and known a and alpha mating types of both Filobasidiella neoformans and F. bacillispora. Reference isolates maintained as stock cultures on glucose yeast nitrogen base agar slants and stored at 4°C were coded, subcultured onto Sabouraud glucose agar, and then given to a technologist to test with the CN screen medium. Clinical isolates were screened with the CN medium at the same time that they were being tested with conventional methods (17) , which included cultivation on birdseed agar (Randolph Biologicals) for routine identification. The number of germ tube-positive isolates VOL. 11, 1980 included with the clinical isolates was restricted to limit the number of Candida albicans isolates tested.
All isolates were subcultured on Sabouraud glucose agar and incubated at 25 to 300C for 24 to 48 h before testing on the CN screen medium. The CN medium was inoculated by streaking a single colony from the subculture onto the CN slant and then incubating the CN slant for a total of 72 h in an incubator maintained at 250C. Any C. neoformans isolate giving a falsenegative test on the CN medium was retested.
The CN medium contains dihydroxyphenylalanine (0.02%) as the substrate for the phenol oxidase reaction. The carbon source in the medium is glucose (0.125%), and the nitrogen/carbon sources include glycine, glutamine, and asparagine. The medium also contains phenol red as a pH indicator which is yellow in the uninoculated medium. A positive test is indicated when black colonies are formed on a yellow medium. Any change of the medium to red is recorded as a negative test regardless of the color of colonies, and white colonies growing on a yellow medium are recorded as a negative test.
RESULTS
A total of 223 reference isolates were tested as coded unknowns as shown in Table 1 , and the results obtained with 210 clinical isolates are shown in Table 2 . Initially, 4 of the 49 C. neoformans isolates tested were recorded as being negative, for a false-negative rate of 8.0%. On repeat testing, all four isolates yielded a positive test. False-positive reactions were not noted; however, three C. albidus isolates produced tan No. or brown colonies, resulting in a questionable result. These were recorded as being negative and are listed as such in Table 1 because colonies of C. neoformans were typically black. It must be admitted, however, that these three isolates might have been recorded as positive by some observers, leading to a false-positive rate of 0.7%. DISCUSSION These data indicate a 92% sensitivity and 99% specificity for the CN screen medium. Those C. neoformans isolates that initially gave a falsenegative reaction were all stock isolates that had been stored on glucose yeast nitrogen base medium at 40C before subculturing. On repeat testing with subcultures that had been actively growing at 250C for several days on Sabouraud agar, all four isolates gave the expected positive reaction. The five clinical isolates of C. neoformans tested gave the expected positive results. All of the four isolates giving an initial falsenegative reaction were either serotype A or D. These findings, taken all together, suggest that the physiological state of the isolate being tested influenced the production of phenol oxidase necessary for a positive test in that a minority of the isolates stored at 40C took longer than expected to recover phenol oxidase activity when subcultured at 250C. The suppressive effect of glucose on phenol oxidase activity of C. neoformans has been previously described (12, 13) , and the conditions for preincubation of isolates that yield optimum phenol oxidase activity have recently been detailed (12 Most C. neoformans isolates were positive within 48 h, with only rare isolates requiring incubation as long as 72 h; however, for maximum sensitivity, all yeasts producing pale colonies on a yellow slant should be incubated for 72 h. Inclusion of the pH indicator in the medium assisted in detecting isolates of Cryptococcus species other than C. neoformans that sometimes produce weakly positive reactions on birdseed agar. Most, but not all, Cryptococcus albidus and Cryptococcus laurentii isolates changed the indicator to red and were easily recorded as being negative. One C. albidus isolate obtained from soil which routinely produced a false-positive reaction on birdseed agar was negative on the CN medium. The few isolates of Cryptococcus terreus and Cryptococcus uniguttulatus tested gave negative reactions.
The data presented indicate that CN medium can be a useful screen for isolation of C. neoformans from clinical specimens, but additional testing by conventional methods is recommended to verify any positive reactions and to detect any that may have been missed because of a false negative. At the present time CN medium is only available as slants in small tubes, necessitating transfer of yeast colonies from primary isolation media for testing. If the medium could be produced either in large tubes or in petri dishes so that a clinical specimen could be inoculated directly onto the medium as a primary platinig medium, the time required for screening could be significantly reduced.
